Although the complete inseparability of isotopes by chemical means has been frequently asserted, the evidence on which this assertion is based has always seemed insufficient. The methods used have been fractional crystallization and precipitation, but these processes have seldom been carried out more than ten times in a particular case, and frequently six or Five precipitations with centrifugal drying were made in this way. The crystals from the fifth crystallization were placed in a quartz dish and dissolved. From this solution lead chloride was precipitated by passing in pure hydrochloric acid gas made by warming the purest acid of commerce. The chloride thus obtained was dried in the centrifuge, washed with cold water, and redissolved in boiling water. Four crystallizations as chloride followed. A little hydrochloric acid was added to the solution each time to prevent the formation of basic salt and to render the chloride less soluble. The last crystals, after centrifugal washing and drying were preserved in an exhausted desiccator over fused potash. Nothing but platinum and quartz vessels were used.
The Determination of Atomic Weight.-For these determinations the usual procedure was employed. About five grams of the dried crystals were placed in a platinum boat, which with its container had been carefully weighed. The boat was gradually heated in a quartz tube attached to the usual 'bottling apparatus,' in a current of pure dry hydrochloric acid gas. After nearly all the residual water had been driven from the crystals, the temperature was raised so as to fuse the salt, which was then cooled as quickly as possible in a current of pure dry nitrogen prepared by the Wanklyn process.
After the salt had cooled, and the nitrogen had been replaced by dry air, the boat was pushed into the weighing tube, bottled, and reweighed. Estimation of Radioactivity.-The 8-ray activity of the lead used indicates that it contains in about 2 parts so-called 'radium G' and 1 part lead, an amount of 'radium D' of the order of 10-7 parts. This is betrayed by the steady growth of a penetrating 8-ray product (RaE) which comes to practical equilibrium with its parent in about a month after they are separated. Evidently the ionization-if the a-rays from the polonium present are cut off-caused by a weighed amount of the material under constant conditions, is a measure of the concentration of radium D relative to its isotopes 'radium G' and lead. Thus the determination of the activity of the end fractions gives information as to the relation between the solubility of the nitrate of 'radium D' and the mean solubility of the nitrates of 'radium G' and ordinary lead, a relation of great interest because it cannot be tested by atomic weight determinations. This case should afford an especially favorable test of the theory of complete identity.
The method was as follows: To eliminate differences in moisture content, and consequently in absorbtive power, the two samples were kept in the same exhausted desiccator after purification. When sixtysix days had elapsed 10.25^0.03 gram of each sample was weighed into a marked metal dish and tamped with a platinum spatula. The material formed alayer of thickness defined bythe expression 0.88 g/cm.1 This is far too thin to give a maximum ionization due to the complete absorption of the 8-rays from the lowest layers, but is thick enough so that no great accidental changes in thickness needed to be feared, and the effect of small changes was annulled as described below. The dishes were covered in turn with the same thin sheet of paper and introduced into a grounded aluminum-leaf electroscope which was very kindly loaned by Prof. William Duane. The rate of fall of the leaf was then observed with a stop-watch in the usual manner. All errors arising from differences of potential, differences of stiffness of the leaf in different positions, and inhomogeneity of the scale were eliminated in the usual way. The two dishes were introduced alternately into the electroscope to eliminate the effect of changes in the natural leak, and were thoroughly stirred and repacked between every two measurements to allow for small accidental differences in thickness, and other precautions to cut out extraneous effects and secure exact comparability were employed.
It is believed that the table below, which includes all the observations affected by no known source of error, represents about as good reproducibility as this electroscope can be made to give. 11.43; 11.69; 11.56; 11.61; 11.47; 11.49; 11.50; 11.41; 11.58 Mean 11.504. SAMPLE B 11.32; 11.62; 12.06; 11.43; 11.70; 11.34; 11.32; 11.43; 11.47; 11.36; Mean 11.505. The ionization is expressed in arbitrary units (scale divisions per minute.) The natural leak (which must have been the same for both' as they were taken alternately) was found to be 0.50 =* 0. 
